Galectin-3-induced cell spreading and motility relies on distinct signaling mechanisms compared to fibronectin.
Secreted galectin-3 often gets incorporated into extracellular matrix and is utilized by cancer cells for spreading, movement, and metastatic dissemination. Here we investigate molecular mechanisms by which galectin-3 brings about these effects and compare it with fibronectin. Imaging of cells spread on fibronectin showed stress fibers throughout cell body, however, galectin-3-induced formation of parallel actin bundles in the lamellipodial region resulting in unique morphological features. FRAP analysis showed that the actin turnover in the lamellipodial region was much higher in cells spread on galectin-3 as compared to that on fibronectin. Rac1 activation is correlated with lamellipodial organization on both the substrates. Activation of Akt and Rac1, the regulators of actin dynamics, show inverse correlation with each other on both galectin-3 and fibronectin. Activation of Erk however, remained similar. Further, inhibition of activation of Akt and Erk inhibited spreading and motility of cells on galectin-3 but not on fibronectin. The results very comprehensively demonstrate distinct signaling pathways that regulate microfilament organization, lamellipodial structures, spreading, and movement of cells plated on galectin-3 as opposed to fibronectin.